Effects of hyperactivity of the maternal hypothalamic-pituitary-adrenal (HPA) axis during pregnancy on the development of the HPA axis and brain monoamines of the offspring.
Offspring of mothers with adrenal hyperactivity during pregnancy have been reported to have changes in brain monoamines and altered emotional, reactive, sexual and maternal behavior. Since the hypothalamic-pituitary-adrenal (HPA) axis is known to be involved in the expression of such behaviors and is itself under monoaminergic control, we examined the development of the HPA axis and brain monoamines in pups whose mothers had adrenal hyperactivity, reflecting administration of ACTH during the last third of their pregnancy. The adrenals of the experimental animals weighed less and had aberrant morphology. The abnormal histology was more pronounced in the adrenals of the experimental females than of the males, suggesting that females were more vulnerable to the prenatal treatment. In both experimental males and females, basal plasma corticosterone levels were higher compared to the controls, while after exposure to stress, experimental animals attained lower plasma corticosterone levels than the controls. In the brain of the experimental animals, dopaminergic activity appeared to be decreased, while serotonergic activity increased. Our results indicate that the prenatal treatment affected brain development in the offspring and as a consequence programmed the developing HPA axis in such a way as to hyperfunction under basal conditions, leading to its exhaustion and its inability to react properly to stress.